GreenGenes 16S database. We find that an individual's alpha-diversity is not 48
The gut microbiota plays a key role in mediating human health, including aspects of 56 infection, inflammation, and obesity [1] [2] [3] . While many factors that influence the gut 57 microbiome have been identified, diet has been consistently shown to be a major 58 contributor [4, 5] . This has led to a growing consumer awareness of dietary choices that 59 function as prebiotics and probiotics [6] . 60
Meal replacement drinks are an emerging alternative to traditionally prepared meals that 61 are designed to conveniently supply full servings of dietary nutrients. Among these 62 products, Soylent 2.0 in particular has gained recent popularity. Soylent 2.0's 63 formulation is engineered to fulfill nearly all recommended daily intakes of total fat, 64 sodium, potassium, carbohydrates, proteins, vitamins, and minerals, without excess 65 sugars or cholesterol [7] . Given the critical role of intestinal flora in various human 66 health outcomes, we are interested in studying how meal replacements like Soylent 67 affect gut microbiome composition. 68
To assess the compositional changes to the gut microbiome resulting from a Soylent-69 only diet, we performed a parallel randomized controlled trial consisting of a control 70 group that adhered to self-reported regular diets and a treatment group that received a 71 Soylent 2.0 dietary intervention. Fecal samples were regularly collected and sequenced 72 to quantify microbial populations at defined timepoints throughout the study. 73 4 This study was conceived, designed, and coordinated by a team of undergraduates at 74 UC Berkeley and funded via Experiment, a website that hosts online crowdfunding 75 campaigns for scientific research. The funders did not participate in study conception, 76 experimental design, or data analysis. 77
Material and Methods

78
Institutional clinical trial registration 79 The study was granted institutional review board approval from the Committee for 80
Protection of Human Subjects at the University of California, Berkeley (CPHS #2016-04-81 8727, October 14, 2016). The trial was publicly submitted to the clinicaltrials.gov registry 82 (ID #NCT03203044, June 27, 2017) following completion. The trial was not publicly 83 registered prior to subject enrollment due to a miscategorization of the study as a non-84 clinical trial. All related and future trials will be prospectively submitted to a public 85 registry. 86
Subject enrollment and selection
87
Written informed consent to participate in the study was solicited through Mycrobes, an 88 undergraduate student organization at the University of California, Berkeley. Consenting 89 individuals were administered a questionnaire surveying for age, biological sex, 90 ethnicity, student status, pregnancy status, food allergies or sensitivities, health 91 complications, dietary supplements or medications, prior Soylent consumption, and 92 5 dietary and lifestyle descriptions. Participants were selected at random from eligible 93 individuals who did not report non-student status, pregnancy, serious food allergies or 94 sensitivities, chronic disease, current use of medications, or prior Soylent consumption 95 ( Fig 1) . Participation in the study was entirely voluntary, and subjects did not receive 96 any compensation. 97 The study was organized into three phases spanning a period of ten days (Fig 2) . 108
During phase A, all participants maintained their regular diets for two days. In phase B, 109 the Soylent diet group switched to a Soylent-only diet consisting of a recommended 5 110 servings of Soylent daily ad libitum (and water as needed) for four days, while the 111 regular diet group retained a normal diet. During Phase C, all participants returned to 112 their regular diets for four days. Prior to the initiation of the study, eight uBiome stool 113 6 sampling kits were distributed to each participant for use on eight specific days. 114
Participants who missed a sampling day were instructed to sample on the following day 115 if possible. Additionally, participants submitted daily electronic forms reporting their diet, 116 time of bowel movements, Bristol stool ratings, and any symptoms or discomfort (S1 117 File). The primary outcome measure is microbiome composition. 118 
9
Differences between these bins were statistically analyzed using two-tailed t-tests, and 177 p-values less than 0.05 were considered to be statistically significant. Fourteen participants were randomized into either the regular diet or Soylent diet group 185 with a 5:9 allocation ratio using the 'random.permutation' function of the NumPy 186 package for Python 2.7 (Fig 1) . The sample size was determined to maximize use of 187 study funding. 188
The 14 participants were all active University of California, Berkeley undergraduates 189 aged 18-21. The regular diet group consisted of 2 females and 3 males, while the 190 Soylent diet group consisted of 3 females and 6 males. Participants were of Asian, 191 European, Hispanic, and Native American descent. Three participants identified as 192 vegetarians, while the rest consumed vegetables and meat on a regular basis ( Table 1) . 193 to the regular diet group (Fig 4A) . Accordingly, the Bacteroidetes to Firmicutes ratio 225 increased significantly during the same time period (p=0.028) ( Fig 4B) . No significant 226 change in Proteobacteria abundance was observed ( Fig 4A) . Since the Actinobacteria 227 bins did not follow normal distributions, no comparison was made for the phylum. 228 for some samples presents a clear limitation to the study. We were unable to 272 troubleshoot these samples because sequencing was outsourced to uBiome Inc. 273
Table 1. Baseline sociodemographic and dietary profiles of the participants. 194
Quality of collected samples
Additionally, the number of reads per sample was highly variable. Therefore, we had to 274 rarefy our samples to perform meaningful statistical analyses. Although we discarded 275 many reads from high-depth samples, rarefying has been shown to effectively mitigate 276 biases associated with sequencing depth variation [18] . 277 14 Although the limitations of 16S surveys are well understood (particularly the lack of 278 access to functional information), the accuracy of metagenome reconstruction is still 279 under debate and conclusions drawn from this method should be met with skepticism. 280
To confidently address these limitations, further studies involving transcriptomics and 281 metagenomics must be conducted to more accurately identify changes in gene 282 expression, gene function, and abundance resulting from a Soylent 2.0 dietary 283 intervention. 284
We conclude that a short-term interventional Soylent diet does not negatively impact the 285 composition of gut flora communities. As additional studies demonstrate the effect that We greatly appreciate the 84 backers of our Experiment crowdfunding campaign for 295 making this study possible. We thank Gwyneth Terry for assisting with the 296 administrative coordination of the project, as well as Shyam Bhakta and Michael 297 Shapira for helpful discussions. We also thank uBiome Inc. for their partnership in 298 performing sample processing and DNA sequencing. 299
